Similar to the rapid growth in computer technology, the field of molecular biology has outpaced the development of new policies and laws that can effectively address the legal, social, and ethical concerns raised by genetic research. As such, for Native communities it is unlikely that their ethical issues will be adequately addressed in the course of research from the Euro-American tradition. This is because although researchers, scientists, and bioethicists meet to discuss ethical issues, benefits, risks, and unique questions about genetic research in Native communities, indigenous people are rarely at the table. And, if they are, they are few in number and their voices, even if heard, often are ignored. For the most part, Native viewpoints are not respected or understood because their concerns often require more time, consideration, and effort, and do not fall within the structure of the Euro-American research tradition. The current genetic research paradigm is one of paternalism and biocolonialism based on previous and ongoing practices of Euro-American research.
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The purpose of this manuscript is to discuss some of these complexities in relation to conducting genetic research in Native communities. The intent is twofold: (1) to enlighten researchers who are conducting research from the EuroAmerican tradition by requiring the use of more appropriate research processes like CBPR, and (2) to empower indigenous peoples by equipping them with CBPR principles that allow for meaningful and equitable participation in research.
ExAmplEs of AbusE in GEnEtic REsEARch
Until recently, very few indigenous groups were aware of genetic research. For a Native American tribe in Arizona, what would begin with great promise and build on relationships established between a respected researcher and an impover ished community would result in increased distrust of "research" and destruction of relationships.
In the early 1990s, the Havasupai-an isolated Native American community-agreed to be part of a research project conducted by researchers from Arizona State University (ASU), thinking it would help to explain the high incidence of type 2 diabetes among the Havasupai. As part of the project, tribal members provided blood samples, handprints, and finger prints. By the late 1990s, the Havasupai had received no information to indicate a genetic link or predisposition to diabetes. The tribe believed the study was over after a freezer failure at ASU that damaged the blood samples and the move of one of the principal researchers to another university. 4 However, unbeknownst to the Havasupai, cell lines dam aged from the freezer failure were salvaged and vials of their blood had been sent to other laboratories and shared with other researchers. 5 Thus, genetic research on the Havasupai continued beyond their understanding of the scope and dura tion of the study, robbing them of making an informed deci sion on whether or not to participate. In addition, none of the other researchers shared their research studies or findings with the Havasupai. These and other actions by the researchers caused great controversy and resulted in lawsuits filed on behalf of the Havasupai, alleging exploitation and violation of civil rights. 5, 6 Native Hawaiians have a long history as "subjects of research," dating back to the 1800s, when citizens of the Kingdom of Hawai`i were exiled to Kalaupapa, a Hansen's disease colony on the remote northern peninsula of the island of Moloka`i. It was here that a government physician Dr.
Edward Arning conducted unethical studies on this vulnerable population looking for the mode of transmission of leprosy. 7, 8 The negative experiences of Native Hawaiians with re search have continued into the 21st century. For example, a family in a rural island community suspected of having a rare genetic condition submitted blood samples for research, with no informed consent. There was no followup with the participants until a Native Hawaiian health organization advo cated on their behalf, requiring researchers share the findings, which confirmed a rare genetic disease. The study made no provisions for genetic counseling, genetic testing, or treatment, leaving the family frightened and putting the burden of care on local health providers, who had limited capacity to address this rare disease.
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sentiments have also surfaced with the University's intent to genetically modify kalo (taro), [11] [12] [13] the traditional staple of the Hawaiian diet, which is culturally identified as an ancestor by the Hawaiian people. 14 
EthicAl QuEstions foR REsEARchERs And communitiEs
Native communities must ask several questions when approached to participate in genetic research.
What is the Adequacy of the informed consent process?
More than 400 blood samples were collected from the Havasupai who believed the ASU researchers' concern was the tribe's diabetes epidemic. However, the actual consent form was vague, obtaining participant consent for genetic studies into behavioral and medical disorders. 5 Thus, the Havasupai were surprised when their blood was used to study schizophrenia, inbreeding, and migration patterns. Approved research protocols in which researchers intend to collect and store human specimens or data must include a written description of the intended use of the samples; how they will be stored; how they will be tracked; what will happen to the samples/specimens/data at the comple tion of the protocol, and what circumstances would prompt the principal investigator to report the loss or destruction of samples. 15 Consent forms should also remind participants that they can withdraw from research at any time without penalty and ask that their samples be destroyed at any time and for any reason.
The Havasupai case reminds us that researchers need to be transparent and forthright about the intent of the research and not abuse the written consent process with vague language that allows for potential abuse. For the Havasupai, the informed consent could have stated that participants' specimens would not be used for future research without additional consent.
Another issue about consent is readability. According to the National Institutes of Health, consent documents should be written so they are understandable to people with less than a high school education. 16 Most of the Havasupai who were asked to give blood had not graduated from high school and had limited English proficiency. Still, more than 100 tribal members signed up in the summer of 1990 before donating their blood. 5 According to Wallwork, an informed consent process that separates the individual from his or her commu nity may fail to convey the genuine significance of the study to the subject, and thus fall short of truly informed consent. To us, any part of ourselves is sacred. Scientists say it's just DNA. For an Indian, it is not just DNA, it's part of a person, it is sacred, with deep religious significance. It is part of the essence of a person. Some ethicists suggest that an obsession with the details of consent have caused research subjects to forget they have an opportunity to help not only their own tribe, but all mankind. For Native Americans, this is a hard concept to accept. Having seen their people and cultures abused for centuries, they are understandably hypersensitive. But it could be a new form of empowerment for them to realize that their culture helped cure a disease. One example is the emphasis of the informed consent process on the individual or "subject" versus the group or com munity. This is opposite to the value held by many indig enous groups, including Hawaiians, who put family and com munity before self. Beneficence as it applies to research is meant to require researchers to avoid harm not just to individuals, but to community needs, interests, and values. 1 In regard to "provable harm," a term used in the case of the Havasupai, the question researchers should be required to ask is not whether harm is provable, but whether harm, including group harm, is likely. This includes issues of group harm, such as social stigmatization (associated with mental illness) and insurance discrimination based on genetic pre disposition for a disease.
One of the researchers in the Havasupai study hypothesized that the high prevalence of diabetes was caused by deficient nutrition during fetal development. In Hawai`i, bioprospecting and biotechnology institutions and industries are imposing Western intellectual property rights over traditional, cultural landbased resources. This converts our Kanaka Maoli (Native Hawaiian) collective cultural property into individual property for purchase, sale and development. The biogenetic materials of our peoples, taken for medical research for breast cancer and other diseases attributable to Western impact have been obtained through misrepresentation, and without the free, prior, or informed consent of our people. We view these activities as biopiracy and condemn these acts as bio colonialism. Biocolonialism has already begun to enact local ordinances and codes to ensure tribal interests are protected. 2 Researchers have the responsibility of employing research processes like CBPR to equitably engage the community in the entire research process, including research aims, decision making, and the interpretation and dissemination of data. This will also allow parties to acknowledge cultural nuances that need to be addressed in genetic research. Hopefully, the issues highlighted here will caution researchers not to build on the misfortunes and misunderstandings of Native communities and strive for research that is enhanced by community participation, leaving indigenous people with a legacy of empowerment, hope, and tangible benefits.
